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INTRODUCTION 


This appendix is intended for use in conjunction with the annual report Air Quality in Ontario 1998. The first part of 
the Appendix briefly describes the provincial air monitoring network, the quality assurance and quality control 
procedures and data base. The second part of the Appendix provides a series of tables showing the station 
locations as well as a listing of the summary statistics including, means, maxima, percentile values and the number of 
exceedances of the Ontario criteria for each pollutant. 


MONITORING NETWORK OPERATIONS 


Network Description 

In 1971, the provincial air monitoring network consisted of 254 instruments: 166 continuous analyzers at 76 
monitoring sites and 88 sites with high-volume samplers. By 1980, the provincial network had reached its maximum 
size at 450 instruments of which 268 were continuous analyzers at 106 sites and 182 high-volume samplers. During 
1998, the network consisted of 225 continuous monitoring instruments at 72 sites, 56 high-volume samplers, 26 
daily PM,, samplers and 24 real-time PM,,,, ; monitors. 

Ministry regional boundaries along with the Regional, area and district head office locations are show in Map 1. 

More than 60% of all air monitoring by the ministry is source-specific and is the principal responsibility of 
Operations Division. For the most part, the operation of the monitoring stations and the collection of air samples is 
conducted by the regional staff. Environmental Monitoring and Reporting Branch operates the Greater Toronto 
Area (ambient stations) network and the mobile air monitoring units. The monitoring networks are classified by their 
functions: continuous air monitoring stations; non-continuous sampling sites; the toxic networks; and mobile air 
monitoring. 


Quality Assurance and Quality Control 

In 1998, each region had an atmospheric and terrestrial effects unit responsible for the day-to-day air monitoring 
and maintenance. 

Each day, the instruments are checked through a computerized telephone link by technicians confirming the 
automatic zero and span values (that is, a known value for a particular gas). 

Regional technicians inspect and maintain the monitoring equipment and stations continually. If an instrument 
undergoes major servicing, the instrumentation and quality assurance unit will re-calibrate it. 

Portable calibration equipment is used by regional staff. This equipment itself is re-calibrated at least twice per 
year. 

There are other monitoring programs, such as those operated by the Lambton Industrial Society, Environment 
Canada and Ontario Hydro, which the ministry either audits or conducts comparisons with. It uses data from these 
services to judge provincial air quality. 

The environmental monitoring and reporting branch operates a laboratory with gas reference standards that 
adhere to those of the U.S. National Institute of Standards and Technology (NIST) as well as to the pollution 
measurement division of Environment Canada. 

Performance audits are conducted on the sulphur dioxide, nitrogen oxides/nitrogen dioxide, ozone and total 
reduced sulphur (as hydrogen sulphide) monitors approximately three times per year and on carbon monoxide 
monitors once per year. 


Chemical analyses performed by the laboratory services branch are also subject to quality assurance and control. 

The ambient air quality monitoring network undergoes constant maintenance to ensure a high standard of quality 
control. 

Continuous real-time and particulate data are reviewed, assessed and validated constantly by regional staff and 
staff of the Environmental Monitoring and Reporting Branch. 

Actions are taken immediately to correct anything that may affect the validity of the data. 

These measures ensure that ambient air monitoring data are valid, complete, comparable, representative and 
accurate. 

In 1998, continuous air monitoring instruments were given 676 performance audits. Approximately 80.9 per cent 
of the audits were found to be in the acceptable performance criterion , i.e. measured values were within 10 per cent 
of the standard For the remaining 19.1 per cent which fell outside the 10 per cent range, station log records and 
backup charts were consulted to adjust the data to reflect true ambient concentrations. As a result, the network for 
1998 had 93.0 per cent valid data out of approximately 4 million data points. 


Data Base 

The ambient air quality data used in this report are stored in the ministry’s air quality information system 
(AQUIS). Approximately 4 million air pollution measurements are added to AQUIS yearly, with the vast majority 
representing Ontario’s more heavily populated urban areas. 

A statistical pattern test is used to identify data anomalies, such as unusual pollutant concentrations. Each pollutant 
has a predetermined pollutant concentration range based on historical data. Values outside this range are flagged for 
further investigation. 

AQUIS data are divided into two major groupings: continuous (1-hour) measurements and daily (24-hour) 
measurements. 

Hourly data are obtained from automated ambient air monitoring instruments which operate continuously. These 
produce an average measurement each hour for a possible total of 8760 measurements in a year. 

SO), SP (as COH), CO, NO,/NO/NO,, O;, PM,5/PM, ; and TRS compounds are all measured hourly. A 
valid annual mean requires at least 5840 hourly readings or 67 per cent valid data. Typically the network yields 
approximately 95 per cent valid data. 

The instruments which provide daily measurements from a 24-hour sampling period are usually operated on one, 
three or six-day sampling cycles. They measure TSP, PM, , lead, various trace metals, sulphate and nitrate. 

For daily data, a valid annual mean requires at least two thirds of the total number of possible samples, 1.e., a 
station operating on a 6-day sampling schedule would require at least 40 out of a possible 61 samples. 

To be included in the 10-year trend analysis, a site must have valid annual means for at least 8 out of the 10 years 
1989-1998. To be included in long term analysis a site must have a valid annual for at least 22 out of the 27-years, 
1971-1998. 


NETWORK DESCRIPTIVE TABLES AND ANNUAL STATISTICS 


The entire continuous (hourly) network is summarized in Table 1 and Maps 2-9. The table gives station 
name, numerical identifier, and pollutants measured. The numerical identifier is the station (ID) number, the 
first digit of which identifies the geographic region in which the station is located. 

The column headings for the continuous pollutants are as follows: 


SO, (sulphur dioxide) 

SP (suspended particles as measured by COH) 
TRS (total reduced sulphur compounds) 

CO (carbon monoxide) 

NO, (nitrogen dioxide) 

NO, (oxides of nitrogen) 

NO (nitric oxide) 

O, (ozone) 

PM,,/PM,,; (real-time inhalable/respirable particles) 
API (air pollution index) 

AQI (air quality index) 


The particulate (daily) network is summarized in Table 2 and Map 10. The table gives station name, 
numerical identifier, and pollutants measured. Numerals indicate the monitoring cycle frequency in days. 
Some additional codes are defined in the key at the top of the table. The column headings for the 
noncontinuous pollutants are as follows: 


SP (total suspended particles) 
Cu (copper in TSP) 

Cr (chromium in TSP) 

Fe (iron in TSP) 

Mn (manganese in TSP) 

Ni (nickel in TSP) 

Pb (lead in TSP) 

V (vanadium in TSP) 

NO, (nitrate in TSP) 

SO? (sulphate in TSP) 


The inhalable particle (PM_,,) network is summarized in Table 3 and Map 11. This table gives the station 
location, parameters measured and frequency of sampling. 

The meteorological network is summarized in Table 4 and Map 12. This table gives station name, 
numerical identifier, meteorological parameters measured and the height of the measurements. 

The 1998 statistical data for the various pollutants are provided in Tables 5 through 29. The 10-year 
trends are presented in Tables 30 to 37. The stations used in the 10-year trends are listed in Table 38. 
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ABBREVIATIONS 


ID - five digit provincial station identification number 
IN - survey type 

YR - year monitoring began 

LAT - station latitude in degrees/minutes 

LONG - station longitude in degrees/minutes 

ELEV - elevation of sampling inlet (metres above ground) 


INS - insufficient data to compute relevant statistics 
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Table 38 Stations Used in Gaseous Trends 


15001 (1989 - 1995);:15025 (1996 - 1998) 


Scarborough 33003 (1989 - 1998) 
St Catharines 27067 (1989 - 1998) 
Stouffville 48002 (1989 - 1998) 
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